This study aims to understand whether students have the ability to interpret the connotation of deep knowledge based on afterschool autonomous learning activities, habitual domains and principles for deep knowledge, and to use deep knowledge principles to analyze the relationship between the common autonomous learning activities and knowledge as well as students' rating on various types of deep knowledge. There were 71 participants in this study, and data were collected from group discussions and written records. The results showed that the students have the ability to understand the connotation of deep knowledge and propose a variety of autonomous learning methods. This study explored how these autonomous learning methods are closely connected to the deep knowledge of habitual domains based on the methods proposed by the students. The author also gave teaching suggestions in accordance with the participants' rating on the deep knowledge.
Introduction
After promoting English education for decades, Taiwan has started to advocate autonomous learning in recent years, hoping to cultivate the concept of lifelong learning. In the course of designing innovative curriculum for college English, autonomous learning has also become one of the goals of many universities in Taiwan. In general, under Taiwan's education system, learning is passive. How to change students' attitude and behavior is the key to turn passive learning into active learning. Therefore, this article first elaborates the theory of autonomous learning and deep knowledge of habitual domains, and moves on to explore the relationship between autonomous learning and deep knowledge. That is, how to interpret autonomous learning activities via deep knowledge principles.
Literature Review

Autonomous Learning
First, there are different definitions of autonomous learning, such as Benson and Holec [1, 2] . However, simply stated, autonomous learning is "conscious, active and enthusiastic learning" [3] . In the field of English learning, most scholars believe that a large number of appropriate language input is necessary for language improvement. Since Taiwanese students are used to taking in knowledge passively because of the relatively passive system, many teachers have decided to put more effort in promoting autonomous learning after the success of flipped classroom. For example, Chen [4] designed autonomous classroom learning activities and surveyed students' thoughts on the curriculum with a questionnaire. She found that students still preferred activities taught by teachers, and did not particularly support time-consuming afterschool activities (e.g., researching for a specific topic after class). "Watching videos, TV series or movies of relevant topics" were the most popular activity, and "reading articles on related topics" was the activity that was most effective in enhancing the English ability.
Nation [5] pointed out that the biggest problem of English as Foreign Language (EFL) is that there is no adequate and appropriate target language input for EFL learners. Classroom learning is insufficient to maximize language exposure in Taiwan. Therefore, it is necessary to enhance afterschool language. The article will focus on extracurricular autonomous learning activities rather than autonomous teaching activities in class. Thanks to the advancement of technology, diversified lifestyle and higher quality of life, students can be immersed in a variety of extracurricular language activities and no longer solely rely on books and magazines. Regardless of the interface, the more the students are exposed to the target language, the better the students' achievement in the target language is. Take the studies regarding print exposure for example, print exposure is shown to significantly predict 28 Autonomous Learning and Principles for Deep Knowledge language learning achievement [6] ; in addition, Mol and Bus [7] concluded that print exposure can enhance language and reading ability and can lead to a larger amount of reading, after their extensive review on 99 relevant studies. Most of my previous studies focused on extracurricular reading with a purpose to promote language exposure outside of the classroom. Therefore, I have also been very interested in students' autonomous learning in other extracurricular activities. I helped organize a series of lectures on autonomous learning in the school I work in the second semester of 2016. The lectures included how to use apps to learn English within a short time period, how to use the video resources or various platforms online to learn English, and how to help students succeed in autonomous learning through teaching. Experts in learning English were also invited to share their experiences in successful learning. The students enthusiastically participated in the lectures and discussed with the lecturers. The lectures were highly praised, indicating that the students were very interested in autonomous learning. However, based on my teaching experience, observation and studies, there is still a lot of room for college students in Taiwan to improve their extracurricular English exposure. For instance, less than half of the students were willing to participate in afterschool English study groups, and the students were not interested in regular weekly reading [8] . Therefore, after observing the contradiction between the students' wish to master autonomous learning and their failure to take action, I want to explore this issue with habitual domains and principles of deep knowledge.
Habitual Domains (HD) and Principles for Deep Knowledge (PDK)
According to the habitual domains theory, Our memory, concepts, ideas, practices, judgments, reactions (collectively referred to as ideas and operators) are dynamic, but they will gradually stabilize and stayed in a fixed range after some time. The scope of the ideas and operators, including their dynamics and organization are our "habitual domains" [9, p.86].
"Circuit patterns" is the core of the habitual domains and will be strengthened or weakened by the frequency of use [9] . Circuit patterns may be congenital or acquired. For example, basic biological needs are mostly congenital and the acquired circuit patterns are "acquired through experience, imagination and learning" [9, p.81] . In other words, training can strengthen or activate the acquired circuit patterns. Yu [9] summarized situations that are likely to strengthen the circuit patterns: (1) Circuit patterns learned from childhood: Children can be more focused because the number of circuit patterns is smaller; (2) Circuit patterns learned from multiple sources: More channels means more repetition, and thus the corresponding pattern becomes stronger; (3) Circuit patterns generated from high pressure: Patterns are stronger because of increased focus; (4) Circuit patterns used repeatedly: Practice makes perfect; (5) Circuit patterns related to oneself: Special focus and pressure strengthens the patterns when it is self-related and personal; (6) Circuit patterns acquired when one is focused: As long as one is focused, the corresponding pattern will be strengthened even without high pressure; (7) Circuit patterns acquired outside of familiar habitual domains: While facing challenging problems, one is stressed to face his/her own curiosity, so the circuit patterns will be strengthened because of the enhanced focus and concentration [9, p.83-85] .
The habitual domains use four concepts to interpret one person's potential [9, p. Chiang [10] used language learning as an example to explain the four concepts. Our brain is born with a language learning mechanism that can handle unlimited syntax. This is the Potential Domain. Talking is the behavior that reflects our brain's current attention; that is the Actual Domain. The progress we make after we find our grammatical errors or after we are corrected is the Reachable Domain. Finally, the Activation Probability can be used to explain that certain syntax is easier to access and master (e.g., present continuous tense) while others are more difficult (e.g., subject-verb agreement and tense). These four concepts are dynamic and may change in accordance with the context. This also explains why we still make syntactic errors we have mastered for a long time in the course of language learning. For example, the third person singular in the simple present tense should always end in -s, yet learners sometimes forget, or "he" and "she" are often mixed in a conversation, causing confusion and misunderstanding to the listeners. 
Revolving and Cycling Principle
Everything follows the law of nature: born→ grow→ mature→ die→ return to nature. All creatures follow this path: born, grow, mature, die and return to nature. This is the revolving and cycling of an organism.
Inner Connection Principle
Put oneself in someone else's shoes. To understand or influence a person, we need to know the core of the habitual domain of others or ourselves and establish many strong and powerful channels of connection; the more, the better.
Changing and Transforming Principle
At extreme, one thing changes to another. When the relevant parameters of something reach extreme, they transform or evolve.
Contradiction Principle
To examine the correctness of a conclusion, we can look at it from an opposite direction and see if we can find contradictory examples. If we find any contradictory example, we should amend the conclusion to make it more accurate.
Cracking and Ripple Principle
There are various cracks in our habitual domains. Because the habitual domain is composed of many small systems, there might be inevitable conflicts or inconsistency among the small systems. Such conflicts or inconsistency causes cracks. We need to keep an eye on the changes in the habitual domains caused by these "cracks and ripples" from time to time.
Void Principle
The outside of habitual domain is not void. To allow the habitual domain to continue to expand endlessly, we need to void our habitual domains, and let go of all constraints of thinking so that other people and things in the universe can enter our mind and get our attention.
Once the habitual domain is formed, we tend to use our intuition (under the principle of minimum resistance) and rigidly adhere to a certain mode of thinking and behavior. Therefore, how to change behavior, reactivate our ideas and operators, enhance the ability to respond flexibly, get rid of rigid thinking and bring the brain's unlimited potential into full play are abilities everybody should have. As a result, the "nine principles of deep knowledge" was developed to expand the existing habitual domains under the theory of Habitual Domains. The principles of deep knowledge allow us to see our own or others' habitual domains from the "observable actual domains" systemically and efficiently, and understand and handle problems effectively [9, p.62] . The nine principles of deep knowledge are summarized in Table 1 [9] 1 .
Research Tools and Data Collection
Because of the lack of reference materials for extracurricular English autonomous learning and deep knowledge, I collected the information using survey research. After explaining the objective of the study to the students, I asked the students if they wanted to participate in the study, and the students who were willing to participate signed a consent form to provide information for this study. The students were divided into groups (3 to 5 students in a group and the students can choose their own members), and each group was given 10 to 15 minutes to discuss the following three questions while I recorded the students' feedback.
Why do you think the following learning traits
(one of the nine basic concepts of deep knowledge; take the deep and down principle for example, the prompts include reducing pressure and keeping a humble attitude) can help enhance the motivation of autonomous learning? 2. What are the characteristics of deep knowledge in the autonomous learning activities that the students like? 3. To what extent do the students understand and evaluate each deep knowledge principle?
To prevent the students from being scared away by terminology, I decided to use only the basic concepts of each principle to guide the discussion. Because of the time constraints, each group randomly drew one principle out of the nine to discuss. In this way, the basic spirit of the specific principles was discussed in more depth and all principles can be covered. However, because of the arrangement in the beginning and withdrawal in the midway, three groups discussed the "deep and down principle" and only one group discussed the "cracking and ripple principle".
Results
In this study, 71 participants were asked to answer three questions. First, based on the students' interpretation of PDK, all the participants were able to specifically understand the connotation of each assigned principle, and apply it to English learning. As for autonomous learning, some of the content provided by the students was less 30 Autonomous Learning and Principles for Deep Knowledge relevant or vague and thus was not included. For example, some answers were more of an "idea" (such as practice in life) rather than a "method". With regard to the third question, rating, each group rated and clearly stated the reasons. Overall, most principles were rated 7 or more, and only three principles (Deep and Down Principle, Revolving and Cycling Principle, and Contrasting and Complementing Principle) were rated 6 or less. However, the Deep and Down Principle had three scores, and the average of the score was 7.4. For reading convenience, the answers to Question 1 and Question 2 were summarized in Table 2 (for similar content, only one representative answer is shown here). Table 3 summarizes the students' rating of each deep knowledge principle from Question 3. 
Contradiction Principle

After acquiring the knowledge in the classroom, students might discover new questions by reverse thinking and will be motivated to find the answers through autonomous reading.  In order to apply reverse thinking, the students need to search for a lot of information to refute the knowledge gained. They can achieve the purpose of autonomous learning while looking for counterexamples. 
Hours in school are limited but knowledge is unlimited. Once we have the autonomous learning ability, we can keep learning for a lifetime.  This is an important key point to motivate autonomous learning.
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 This is a necessary trait for successful people.  The advance of knowledge is rapid. It is harder and harder to understand new things with existing knowledge. We need to link knowledge of different domains, even unknown ones. In response to this trend, learning method is more important than the knowledge learned.  We believe that learning is about constant acceptance of new things. Therefore, it is important to put aside constraints on our own thought, accept new things and expand our own characteristics.
Discussion and Conclusions
First, the students were able to accurately interpret each principle, especially the 'Revolving and Cycling Principle', 'Changing and Transforming Principle', 'Contradiction Principle' and 'Cracking and Ripple Principle', which I thought were more abstract and might be more difficult to understand. However, the students could fully express their views, indicating that these principles could have existed and students are able to apply them with proper guidance. This fits the study result of Chiang [14] that university students have a high degree of deep knowledge potential.
Meanwhile, several activities, such as traveling abroad, using audio and video resources (including videos, songs, broadcasts and news), chatting with foreign friends and reading, were mentioned in different deep knowledge principles. These activities were frequently mentioned, indicating that these activities involve several principles simultaneously and are the strongest circuit patterns of the students. In other words, these activities are part of modern student life. Especially, reading was the autonomous activity that was mentioned in each deep knowledge discussion. As the English teacher for these two classes for one year, I was surprised but happy. I was surprised because when I assigned after-class reading in the class, some students always sighed and said they could not finish the reading assignments, which made me anxious and wonder if I pressurized students too much. On the other hand, I was happy that the importance and value of reading indeed existed in the students' circuit patterns and recognized by the students.
Compared to the above-mentioned activities, I think that reading is obviously less appealing. However, reading is the basis of all knowledge and is the foundation of a high-level thinking ability. Nation is the expert in vocabulary in the English teaching field. In his studies [18, 19] , he pointed out that, on average, one needs to master 98% vocabulary, i.e., 2% new words, to achieve a good level of understanding, and this level is about 9,000 word family. Moreover, based on conservative estimation, to master a word, one needs to repeat and use the word for about 12 times. To achieve such repetition, one needs to have sufficient reading quantity. Based on the above assumption, to achieve the level of 2,000 word families and 12 times of repetition, one needs to read two unsimplified novels of 150 to 200 pages in a year. For a foreign language learner, the average learners' reading speed is about 150-200 words per minute. Based on the learning scenario of five days a week and 40 weeks a year, if a language learner wants to achieve the vocabulary level of 2,000 word family 2 , he/she needs to read at least 33 minutes a week to achieve 12 times of repetition (if we only consider reading for input). In other words, he/she needs to read at least 7 minutes a day, which is not only possible but also easy to achieve. However, in order to achieve the vocabulary level of 5,000 word family, one needs to read about 10 novels, which is about 33 minutes of reading every day, i.e., about half an hour (possible but relatively difficult). To achieve the vocabulary level of 9,000 word family, one needs to read one hour and 40 minutes (possible but very difficult). Nation also compared reading and input from various sources, such as watching the news, watching movies and reading academic articles, in his study. Based on the statistics of language database, at the 2 million words level, more than 8,000 word families can be found in the journal and novel category. If the language input is limited to the oral input, the vocabulary drops to 6,000 word family because oral use contains less vocabulary but higher repetition. Moreover, novel alone can achieve 8,000 word families. However, novel plus movie can achieve 8,276. Therefore, it is suggested that learners should read magazines, newspaper, novels and watch movies extensively. It seems that the suggestions made by the students about the direction of autonomous learning are generally consistent with the results of the research conducted by experts.
Let us review such autonomous learning method and research results from the viewpoints of PDK. Watching movies not only triggers learning motivation and provides practical and diverse language sources [20] but also reduces the stress brought about by reading (Deep and Down Principle). Therefore, if audio books or videos are available online, I would recommend them to the students, and students can freely choose the language input they prefer. I choose books that are easy to read for students. My standard is set at the B2 to C1 level of the Common European Framework of Reference for Languages, and the length is generally about 25,000 to 30,000 words. I also encourage my students to read teenage novels, such as The Report Card. This practice rebuffs the myth of reading difficult novels. The students can discuss the important topics in the book from simpler content, and participate in the discussion in the class after reading the novels (Alternative Principle). Opposite point of view may raise, and the students will look for authority to endorse their point of view and preference, which in turn results in learning. When the students disagree with the opinion in the books or during the discussion, they can discuss rather than be over-subjective (in opposing position or exchange position). Therefore, discussion after reading is an important activity [5] . Based on the students' ideas, learning abilities are built on successful experience, and the students gain a sense of achievement through challenging tasks. The students compared a spiral to the course of learning. A loop is a cycle, and multiple loops are multiple exposures to English (Revolving and Cycling Principle). Therefore, most of the time, we read from easier content to more difficult ones, but sometimes we go back to read easier books just to enjoy reading [21] . The Inner Connection Principle is to find a suitable method (e.g., listening, speaking, reading and writing skills), use it often and establish a strong and powerful inner channel so that new knowledge and old knowledge can be connected for innovation (Inner Connection Principle). The more the connection is, the stronger the circuit patterns are. Therefore, text, videos, songs and even stage plays of the same topic can be used so that the students can experience different strength levels, and have a stronger impression. Teachers can guide the students to learn English. However, to a certain level, the role the teachers play should be changed to coaches or counselors (Changing and Transforming Principle). When exercising reverse thinking in learning, the students have to spend a lot of time looking for counterexamples. In this process, the objective of autonomous learning can be achieved (Contradiction Principle). Although this process is more time-consuming, it is worthwhile because the students' thinking has been improved. In a broader sense, vocabulary and grammar are the small structure of language composition. Unstable foundation diminishes comprehension, leading to poor learning outcomes (Cracking and Ripple Principle). Thus, it is important to find reading materials suitable for one's own level, as suggested by the students as one of the autonomous learning methods. Difficult articles are hard to read and comprehend, and the students lose interest quickly [21] . Finally, based on the students' rating, the scores of Contrasting and Complementing Principle and Revolving and Cycling Principle were slightly lower (5 points and 4 points, respectively). However, the students also provided explanations. The two principles are not considered unimportant; instead, relatively speaking, there are more important elements of autonomous learning under these principles. Therefore, in the future, I can elaborate these two principles or develop better examples so that the students can understand the importance of them and I can convince the students to train these two types of knowledge. For example, people tend consider opposite position hostile rather than complementary and important, which leads to argument. When this happens, we should try to ask them to see from a different perspective, and find a different point of view, enhancing their stature to solve the problem. According to the students' opinion, the scope of revolving and cycling principle is too small and thus is not important. Nevertheless, the scope is very big as a matter of fact. Every time the students see the same word, it is one revolving cycle. The brain re-extracts the memory, logs the memory, utilizes short-term memory and travels back to long-term memory (cf. [5, [18] [19] ). Every time we review a concept we forgot, it is a cycle. When we have a pleasant learning experience, we create a positive cycle; otherwise, a negative cycle. This happens all the time and changes all the time so that we have an opportunity for correction.
It is not easy to change the habits right away. However, with a positive feedback mechanism, it is more achievable because the learners can enjoy it. Some teachers believe that teaching is more efficient than autonomous learning. However, in the long term, autonomous learning helps the students to develop good habits that the students can benefit from for a lifetime. The autonomous learning tools and environment provided by the modern society and technology offer the learners more resources. Therefore, to help the students with autonomous learning, the teachers must constantly think about how to use different learning tools and methods and provide students with adequate teaching materials to respond to their needs [4] . In addition, the teachers still need to assist the students in setting milestones and schedule designated reading time. Students often say, "I am so tired. I will read tomorrow." or "there is too much reading. I cannot finish it." If the teacher can guide the students to change their mind so that they can tell themselves that "I will read five minutes today," or "I am tired today, but I will watch English video for relaxation." If the students can keep the habit of doing one thing, I believe the potential domain of the students can be activated very soon, and the students can find a way to change the undesirable habits from the weak circuit patterns.
